Although both a loss of spinal inhibitory neurotransmission and the involvement of oxidative stress have been regarded as important mechanisms in the pathogenesis of pain, the relationship between these 2 mechanisms has not been studied. To determine whether reactive oxygen species (ROS) involvement in pain mechanisms is related to the diminished inhibitory transmission in the substantia gelatinosa (SG) of the spinal dorsal horn, behavioral studies and whole-cell recordings were performed in FVB/NJ mice. Neuropathic pain was induced by a tight ligation of the L5 spinal nerve (SNL). Pain behaviors in the affected foot were assessed by behavioral testing for mechanical hyperalgesia. Pain behaviors developed by 3 days and lasted more than 8 weeks. Both systemic and intrathecal administration of an ROS scavenger, phenyl-N-tert-butylnitrone (PBN), temporarily reversed mechanical hyperalgesia up to 2 hours, 1 week after SNL. In nonligated mice, an intrathecal injection of an ROS donor, tert-butyl hydroperoxide (t-BOOH), dose-dependently induced mechanical hyperalgesia for 1.5 hours. In whole-cell voltage clamp recordings of SG neurons, perfusion with t-BOOH significantly decreased the frequency of mIPSCs, and this effect was reversed by PBN. Furthermore, t-BOOH decreased the frequency of GABA A receptor-mediated mIPSCs without altering their amplitudes but did not affect glycine receptor-mediated mIPSCs. In SNL mice, mIPSC frequency in SG neurons was significantly reduced as compared with that of normal mice, which was restored by PBN. The antihyperalgesic effect of PBN on mechanical hyperalgesia was attenuated by intrathecal bicuculline, a GABA A receptor blocker. Our results indicate that the increased ROS in spinal cord may induce pain by reducing GABA inhibitory influence on SG neurons that are involved in pain transmission. Ó
Introduction
Inhibitory synaptic transmission in the superficial dorsal horn mediated by GABA and glycine plays an important role in modulating the primary afferent signals [38] . One of the known mechanisms behind the development of neuropathic pain is the disinhibition of dorsal horn neurons, particularly through the disruption of the spinal GABAergic system. For instance, a loss of GA-BA A receptor-mediated postsynaptic inhibition has been observed in the superficial dorsal horn after peripheral nerve injury. Studies have also shown that intrathecal application of the GABA A receptor antagonist bicuculline produces behavioral signs of tactile hyperalgesia in the naive rat [18, 37] . Furthermore, down-regulation of GABA synthesis related to neuropathic pain has been suggested with reduced GABA immunoreactivity [5, 9] without specific loss of GABAergic neurons in the superficial dorsal horn [2, 19, 24, 25] . Although spinal GABAergic dysfunction has been demonstrated to contribute to pain, the mechanisms behind this loss of inhibition are still not understood clearly.
Reactive oxygen species (ROS) have been implicated in the development of persistent pain states that result from nerve injury or inflammatory insult [6, 7, 11, 13, 21, 22, 26, 27, 29, 33] 
